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Microfluid transmission plays an extensive role in aspects of micro-volume 
medicine injection, chemistry measure, and biological μTAS and so on, with 
whose research is becoming deeper. 
A novel PDMS diaphragm micropump actuated by electromagnetic force is 
researched in this paper, which is small volume, easy manufacturing, and 
precise controlling. It is composed of solenoid, PDMS diaphragm inserted with 
small magnet, and valves. The magnet driven by the magnetic force, in the 
magnetic field generated by the electrified solenoid, actuates the diaphragm to 
move, which changes the volume of the pump chamber. As a result, the fluid 
flows in a direction in the present of valves. 
 In the paper, firstly, the principle and development of various micropumps at 
present, is comprehensively summarized; 
The magnetic field intensity, electromagnetic force, diaphragm force with 
deflection, and diaphragm deflection under the magnetic force generated by the 
electrified solenoid, is deduced and analyzed. Finally the theoretical controlling 
model of the diaphragm micropump is established. 
Simulation between current and magnetic field intensity and between 
diaphragm deflection and its force is done. According to the theoretical 
controlling model of the pump, the relation between different structure of 
solenoid and pump and diaphragm deflection is also simulated. and finally the 
theoretical pump model structure is optimized. 
The working frequency of the pump and the expression of fluid output per 
impulse are introduced. And deduction of the transient-respond model of fluid is 
done. 
Design the diaphragm micropump. And introduce its manufacturing 














PDMS diaphragm inserted small magnet, (c) making valve with PMMA and 
PDMS diaphragm, (d) integration. 
Complete the testing experiment to the pump. The relation between current 
and fluid volume is tested, as well as the relation between the fluid velocity and 
different impulse frequency. Experiment the backpressure. The experiment 
indicates that the pump can transmit microfluid, and that it is feasible to control. 
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